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This invention relaies to heat exchangers. A1- 
though the invention may be used for other pur- 
poses, if is described herein as applied fo a heat 
exchanger in which the hot exhaust gases of an 
airplane engine are used  for heating air, the 
heated air being employed for preventing icing 
of the wings of an airplane. 
In the accompanying drawings which  fllustrate 
a preferred embodiment of the invention: 
Figure 1 is a side elevation of the heat ex- 
changer; 
Figure 2A and 2B when taken together consti- 
tute a vertical longitudinal section through the 
heat exchanger, taken on the line II II of FiE- 
ure 3, these figures being on a larger sca]e than 
Figure 1 ; 
Figure 3 is an end elevation taken on the line 
III--III of Figure I but to a larg'er scale; 
Figure 4 is a vertical transverse section taken 
on the line IV--IV of Figure 1 but on a larger 
scale; and 
Figure 5 is a vertical transverse section taken 
on the line V--V of Figure 1 but on a larger scale. 
leferring more particularly to the accompany- 
in drawings, the heat exchanger comprises a 
shroud or casing indicated generally by the ref- 
erence numeral ! and made up of sections I, lb, 
I c and I d assembled in end fo end relationship. 
A slip joint 2 is provided between the sections I 
and lb and a welded joint 2« is provided between 
section lb and I c. The shroud is cylindrical in 
cross-section, as shown in Figures 4 and 5. A 
cote, indicated generally by the reference nu- 
meral 3, is located inside of and spaced from 
the shroud I fo form an outer passage 4 for 
air or other fluid fo be heated, as hereinafter ex- 
plained. The shroud I is supported on the cote 
3 by pins 5 which are welded fo the cote at their 
inner ends and which slidably support the shroud 
at their outer ends. These pins are grouped in 
circles which are spaced longitudinally of the 
core. 
An inner tube indicated generally by the ref- 
erence numeral 6 is located inside of and spaced 
from the cote 3. If is ruade up of sections 6 and 
6b having a slip joint 7 between these sections. 
The inner tube 6 is supported from/he cote 3 by 
tubes 3 which are welded ai their inner ends fo 
the inner tube 6 and ai their outer ends are 
welded fo feet 9 vhich float against wear pads 
on the cote 3. In the illustrated embodiment of 
the invention /he tubes 9 are used in groups of 
three tubes, the groups being spaced longitudi- 
nally of the heat exchanger. 
Longitudinally extending walls I0 divide the 
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outer passage 4 formed by the shroud I and the 
cote 3 into a plurality of longitudinally extending 
outer passages 11, I, 1 ,  4, 15 and 16, as shown 
 in Figure 4. Each of the passages II, 13 and I 
.5 is blocked off intermediate its ends by a trans- 
versely extending wall I , as shown in Figure 2A. 
Three conduits 13 a«e connected at their inner 
ends 19 to the forward end of the inner tube 6. 
The outer end 8 of each conduit is Connected 
10 to the cote  by a weld designated by the ref- 
erence numeral 2 I, the weld being located on fhe 
outside surface of the cote 3 so that thewe]d is 
located in the outer passage 4. 
Air to be heated enters an air inlet 3 and flows 
15 through a curved passage 4 into the heat ex- 
changer. The inlet faces forward]y of the air- 
plane so that when the plane is in motion the 
inlet and passageway 24 act as a scoop fo force 
air under pressure through the heat exchanger. 
20 The air passes upwardly from the passageway 24 
into an annular chamber 6. A portion of the 
air passes from the chamber  through the outer 
passages I, 14 and I which extend substantially 
the whole length of the heat exchanger. If then 
2 passes into an annular chamber 26 located at the 
rear end of the heat exchanger and from the 
chamber 2 flows into an ourlet conduit 7. 
Another portion of the air in the chamber  
flows into the passageways II, 13 and I and 
30 from there flows through the conduits I  into and 
through the inner tube 6. This portion then 
flows through a conduit  into the ourlet con- 
duit 27. 
The hot engine exhaust gases or other heating 
3 fluid enters the forward end 29 of the core 3 and 
then flows through the space between the core 
and the inner tube 6 and leaves the heat ex- 
changer at the end 39 of the core. ' In the lraw- 
ings the flow of air or other fluid fo be heated is 
40 designated by the double tailed arrows and the 
flow of exhaust gases or other heating fluid is 
designated by the single tailed arrows. 
If will be seen that in my heat exchanger fluid 
45 fo be heated flows through outer passages I, 14 
and 16, and also through an inner passage formed 
by the inner tube 6, while the heating fluid flows 
through an intermediate passage which is lo- 
cated between the inner tube 6 and the core 3. 
50 Thus the heating fluid is surrounded on both ifs 
outside and ifs inside with fluid to be heated and 
this arrangement provides very effective heat 
transfer. The inner tube 6 a]so causes the heat- 
ing fluid to be forced against the core 3, thereby 
5 providing good heat transfer between the cote 
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and the air flowing through the outer passages | 
i4 and i6. 
The invention is hot limited to the preferred 
embodiment but may be otherwise emSbdied or 
practiced within the scope of the following 
claires. 
I cla" ,n: 
1. A heat exchanger comprising a shroud, a 
hollow core located inside and sPaced from said 
shroud fo form an outer passage between said 
shroud and core and having an inlet açd a 
outlet, an inner tube located inside and spaced 
from said core throughout ifs tengh and having 
an inlet and an ourlet, conduRs cohnecting saint 
outer passage and said inner tbe, sad Cofiduits 
being welded fo said core with the welds located 
in said outer passage, means for flowing a flrst 
portion of the fluid to be heïtë 
of said outer passage ajacent said ëlds 
then through said conduits and then through 
std inner ,tube, means for flowing a second por- 
i5 o thê'.fluid to be heated tlrough another 
part of said ' outer" passage which is spaced cir- 
uinferent,lly ïrom he part ofsaid outer pas- 
sage throuh"which said st Portion flows, and 
èans f6r flbwingheatig fluid through the space 
eteeh aid Jn e* tube and said core: 
2. A heat exchanger omprising a shroud, a 
hsllow 0r lCted inside hd Spgced ïrom Said 
Siïoucl tb oïfi an'oJterpassage h£ving- ah  nle't 
aiïd n Odtiè,-16ng'iiïdinaHy xefidL wÇ11S di- 
iin té sp'ae-bëtWeçn-!d " shrbui a.ndcoe 

4 
into a plurality of separate longitudinally ex- 
tending outer passages, some of said outer pas- 
sages being blocked off intermediate their ends 
and others being open between their ends, an 
5 inner tube located inside and spaced from said 
core and ,having an inlet and an ourlet, conduits 
çonectig said inner u e wih .t,h,se outer pas- 
sages whïh are blocked off, means for flowing 
a portion of the fluid to be heated through the 
10 forward parts of said blocked off outer passages 
and thcn through said conduits and then through 
said inner tube, means for flowing another por- 
tion of the fluid tobe heated through said outer 
opdn passager, aïd means for flowing heating 
15 ffii ttï .t.ë.pace between said inner tube 
and said coe. 
JOHN R. WILSON. 
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